PROPOSED REPLACEMENT BUNGALOW AT TOWER BUNGALOW,
HOSPITAL DROVE, LITTLE SUTTON, PE12 9EG

FLOOD RISK ASSESSMENT
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This flood risk assessment has been prepared solely to support the planning application for a development at
Hospital Drove, Little Sutton. The author has made every effort to provide an accurate assessment of the flood
risk but accepts no liability should the information be found to be incorrect or incomplete.




Introduction

A Planning application has been submitted to South Holland District Council to
construct a two story dormer bungalow to replace the existing bungalow at Tower
Bungalow, Hospital Drove, Little Sutton.

The site is in Flood Zone 3 as shown on the Environment Agency’'s Flood Zone map.
The flood zone maps do not take into account existing flood defences.

The Planning Application therefore requires a flood risk assessment to be carried out
as required in the Technical Guidance to the National Planning Policy Framework
Development and Flood Risk. The site is within a defended area as specified in the
South Holland District Council's Strategic Flood Risk Assessment and is located in
the South Holland Internal Drainage Board District.

Application Site

The site is located 2 km east of the centre of Long Sutton, 3.0 km from the tidal
defences of the River Nene at Sutton Bridge, and at least 10km south of the tidal
defences of the Wash.

The National Grid Reference of the site is 545335 322230, and the extent of the site
is shown on the plan at the end of this document.

The proposed development is within Flood Zone 3(a) “High Probability” as detailed
on the Environment Agency’s flood zone maps without defences, as defined in Table
1 of the Technical Guidance.

Applying the flood risk vulnerability classification in Table 2 of the Guidance, the
development is classified as “more vulnerable” in Table 3 of the Guidance, which
states that residential use is only permitted after the sequential and exception test is
followed.

Sequential Test

As the proposed development is located in Flood Zone 3(a) the NPPF requires the
sequential test to be applied to determine if there are any reasonably available and
suitable alternative sites in a lower flood risk zone for this type of development. This
development is a replacement of an existing building on the site. The development
complies with the South Holland District Council’'s policy on replacement buildings. It
is also likely to have a lower flood risk than others in this area, and all of this area is
within Flood Zone 3(a).

Exception Test

The Sequential Test has demonstrated that it is not possible, consistent with wider
sustainability objectives, for the development to be located in zones with a lower



probability of flooding. Therefore the Exception Test must be applied and for this to
be passed:

e |t must be demonstrated that the development provides wider sustainability
benefits to the community that outweigh flood risks, informed by the Strategic
Flood Risk Assessment; and

e A site-specific flood risk assessment must demonstrate that the development
will be safe for its lifetime taking into account of the vulnerability of its users,
without increasing flood risk elsewhere, and where possible will reduce flood
risk overall.

Both parts of this test must be satisfied in order for the development to be
considered appropriate in terms of flood risk. There must be robust evidence in
support of every part of the test.

The first section will be demonstrated by the Supporting Planning Statement and
compliance with South Holland District Council's planning policies.

This flood risk assessment will demonstrate that the development will be safe for its
lifetime and it will not increase flood risk elsewhere.

Strategic Flood Risk Assessment

The following information about the flood risk in the location of this development has
been sourced from the maps and reports in the South Holland District Council's
Strategic Flood Risk Assessment (SHDC SFRA).

Report Maps
Map 3 shows that site is within flood zone 3.

Map 5 shows that the site is at low or medium risk, but reliant on flood defences for
this standard.

Map 6 indicates the peak depth is zero for the present day 1% fluvial and 0.5% tidal
event probability.

Map 7 indicates the peak velocity is zero for the present day 1% fluvial and 0.5%
tidal event probability.

Map 12 indicates the actual risk is low or medium for the year 2055 1% fluvial and
0.5% tidal event probability.

Map 13 indicates the actual risk is low or medium for the year 2115 1% fluvial and
0.5% tidal event probability.

Map 16 shows that the site is not within a rapid inundation zone.
Flood Maps Table D1

The actual flood hazard for the present day and 2115 is as follows:
Depth of flooding.......... zero
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Extent of flooding.......... low or medium, reliant on flood defences

VRIERN iicomiisenorsss nil
The residual flood hazard for the present day is as follows:
Depth of flooding.......... zero
Extent of flooding.......... low or medium, reliant on flood defences
Velocity ...coccoveeeeinnennnn. nil

The residual flood hazard for 2115 is as follows:
Depth of flooding.......... 0 - 500mm
Extent of flooding.......... high
I carsatesmsmbsnston 0-0.1 m/sec

Maximum flood level and bank levels in the River Nene

The maximum levels in this tidal section of the River Nene 3km east of the site are
as follows:

2007 2115
Peak 1 in 200 year level 5.86 6.20
Peak 1 in 1000 year level 7.00 71.35

The defence level (top of left bank) between at Long Sutton is approximately 7.00m
OD. However there is a low section adjacent to the bridge itself at a level of 5.95m
OD. Levels of the defence north of the A17 bridge are approximately 6.30m OD.

Environment Agency Tidal Breach Hazard Mapping

The Environment Agency has published mapping which predicts the depths,
velocities and hazard following a breach in the tidal defences for a 1 in 200 and 1 in
1000 year event in 2115. The maps have been produced by modelling breaches
along the whole length of the tidal defences and combining these into one map.

1 in 200 year event 1in 1000 year event
Hazard 1.25 - 2.0 (Danger for most) 1.25 - 2.0 (Danger for most)
Maximum Depth 0.5m to 1.0m 0.5mto 1.0m
Maximum Velocity 0.0 to 0.3m/sec 0.0 to 0.3m/sec

Tabulating the 1 in 200 year predicted depths of flooding for the site and on Bridge
Road north of the site.

Level Depth of Flooding
Site 3.25m OD 0.5m-1.0m
Bridge Road 4.10m OD 0-0.25m




From this we can interpolate the predicted flood level to be between 4.10m OD and
4.25m OD.

Existing Flood Alleviation Measures

The site is within a defended flood plain, as defined in Appendix 1 of the
Environment Agency’s “Policy and Practice for the Protection of Flood Plains”, which
is considered to be passive until such time that a flood greater than the defences can
withstand occurs. The likelihood of flooding occurring due to overtopping or failures
of the defences is considered to be very low.

The site is located approximately 3.0 km from the tidal section of the River Nene and
10.0km from the Wash defences at the nearest point. The tidal defence banks to all
of these are maintained by the Environment Agency.

The major watercourses in the area are maintained by South Holland IDB, which has
carried out improvement schemes so that IDB watercourses generally provide at
least a 1 in 50 year standard against flooding of agricultural land and aim to provide
a 1in 100 year standard to urban areas.

Existing Ground Levels and Proposed Levels of Buildings

The level of the development site varies from approximately 3.16m OD at the rear of
the site to 3.25 at the front of the site. The level of the track is 3.56m OD and the
level of the existing bungalow is 3.54m OD. A plan showing all the levels is shown
on sheet 10 of this report.

Potential Sources of Flooding

The potential sources of flooding to the site are:-

1. Failure or overtopping of tidal defences of the River Nene.
2. High water levels in IDB drainage channels.
3. Localised flooding in the area.

1. Failure or overtopping of tidal defences of the River Nene

The west bank of the River Nene is approximately 3.0 km east of the site of the
proposed development, and the Wash Banks are 10km north of the site at their
nearest point. The hazard from the River Nene east of the development site if a
breach occurred will be considered to be the major risk to the site. If the banks north
of the A17 bridge or the Wash banks breached the flood water would be extremely
unlikely to flow as Little Sutton.

The maps in the SFRA indicate that the depth of flooding in a 1 in 200 year event in
2115 will be between 0 and 500mm and the more recent breach mapping
undertaken by the EA predicts flood depths between 500mm and 1000mm.




Therefore from this evidence it seems likely that flood water from a breach could
reach the site in an extreme event when climate change is factored in. Itis likely that
this flood water will take at least 12 hours to reach the site, during which time
residents will have been warned of the eventuality. The EA breach mapping also
assumes no attempt is made to immediately repair the breach. It is also likely that
the EA will undertake further bank raising within the next 100 years to ensure that
there is a continuing 1 in 200 year defence to Long Sutton and Sutton Bridge.

2. High Water Levels in IDB drains

Although the whole of this area is below high tide level and levels in the rivers, the
retained water levels in the drainage channels ensure that the risk of flooding is
extremely low. South Holland IDB maintains a system of sluices, pumping stations,
and drainage channels which convey surface water into the River Nene and the
Wash and control water levels throughout the South Holland IDB area.

The watercourse on the eastern side of Hospital Drove is maintained by South
Holland IDB. This flows southwards through a network of drainage channels and
discharges into the South Holland Main drain. It then flows eastwards and through
the outfall sluice into the River Nene.

The channels maintained by South Holland IDB in urban areas are classified as high
priority watercourses and as such receive a higher maintenance priority.

There are possibilities of failure of outfall sluices, but these are mitigated by the high
level of maintenance given to these structures by the IDB. If a failure did occur the
IDB would immediately be warned of the problem by their telemetry system and take
action to repair the fault or to bring in temporary pumps to reduce the risk of any
flooding in the area. Similarly any failures of culverts or other blockages would be
dealt with immediately.

IDB systems are designed to provide a freeboard of between 600mm and 1000mm
to all land in a 1 in 10 year return period rainfall event. This normally provides a
standard of service of between 1 in 50 years and 1 in 100 years against flooding. In
an extreme event water levels will rise but this will be a slow process and it would be
at least 24 hours before levels were high enough to begin to flood low land in the
area, and after this the level of the flood water would need to rise another 1.0 metre
before the development site would be affected.

Therefore the risk of flooding from |DB drainage channels can be considered to be
extremely low.

3. Localised Flooding in the area

There is a possibility that surface water from Bridge Road could accumulate is this
area of Hospital Drove. The drove is not surfaced and can be described as a farm
track. However any large accumulations of surface water would find its way into the
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IDB drain and as the proposed floor level is 3.80m OD compared with the track level
of 3.56m OD it is extremely unlikely that any flooding will occur to the proposed
dwelling from this source.

Extent of known Flooding

During the preparation of this assessment, no evidence was discovered of the site or
any of the adjoining properties having been flooded in the past.

Probabilities and Trends of Flooding

The probability of this development flooding from Environment Agency main river is
very low. In an extreme event any effect on this location would not be sudden and
there would be time for residents to take precautionary measures to limit the impact
of any flooding that may occur.

Residual Risk — Extreme Events

The residual risk from extreme events is very low on this site. The major risk to the
site is from a breach or overtopping of the tidal defences

The risk of this happening in this case is low and the hazard from any flooding is also
low.

Conclusions

The risk of flooding caused by overtopping or breaching of the east bank of the tidal
River Nene can be considered to be extremely low.

The depth of flooding that would ensue from a breach in the bank is shown in the
maps in the SFRA and more recently on maps that are issued by the EA.

The SFRA predicts that the depth of flooding if a breach occurred during a 1 in 200
year event in 2115 would be between 0 and 500mm. However the more recent
maps from the EA indicate the depth of flooding following a similar event would be
between 500mm and 1.0 metre. Both the SFRA and the EA maps indicate that there
is not a risk of flooding at the present time.

It can be reasonably expected that at some time during the next 100 years the EA
will make further improvements to the defences to protect the substantial
infrastructure in this area. This will further reduce the risk of breaches.

The raising of the floor levels to 3.80m OD will ensure that the risk of flooding if there
is a serious failure of the IDB drainage system is extremely low, and is only likely to
occur in a greater than 1 in 100 year event.




Recommendations

In any area at risk of flooding it is preferable that new dwellings should be of two
story construction with all bedrooms at first floor level. This is to provide a refuge for
residents if the building becomes flooded after a major breach of the tidal bank, and
ensure there is no danger to residents when they are asleep

The ground floor level of the proposed replacement building should be a minimum of
600mm above existing ground level at a level of 3.80m OD and should have all
bedrooms at first floor level.

Occupiers of the property should register with the Environment Agency's Floodline
Warnings Direct Service.

On site surface water drainage should be discharged into soakaways and these
should be designed to BRE Digest 365 and approved under Building regulations.

The developer should consider installing demountable defences 600mm in depth on
all doors and windows if appropiate and if a flood warning is received these should
be putin place.

The building should be designed incorporating flood resistant and resilient
techniques to allow it to be refurbished after being flooding to a depth of
approximately 800mm above the floor level of the new building. Consideration
should be given to the electrics and heating pipes being distributed at ceiling level
rather than at floor level. Materials used for the floor and walls should be able to
withstand flooding for a period of a few days. Further details are given in Appendix A
on page 11.

S M HEMMINGS B Sc C Eng MICE MIWEM
stuart. hemmings@btinternet.com
24™ June 2015




PLAN OF AREA SHOWING IDB WATERCOURSES

W2,

PLAN OF AREA
[ ; :

]
=

o
LA
o~ B
O
._--fi i
.
TS H
» O
[
[




LOCATION PLAN

- - L

L
Fo 3

Ordrance Survey () Crosn Copyright 2015, A: righss reserved Ucence rurber 10022432

SITE LEVELS
Floor level of
bungalow = 3.54
/ Y=
\
saih r Y
; \
\
Existing
Bungalow H \
\ 3.56
+
ok +
+3.16 3.30 3.25, \‘
\
\
\
3.25 \
+3_21 +3.25 1 \
\
\

10




_‘ Max Hazard

——— -

|Max Depth

e mmm— s 42 et

Max Velocity
) "'-"r'f-‘—m_' o
&

£

o

& Modelled Braach Locations

Fans Bak o Paopis "TID

Max Dapth (m)

Max Veloclty (mis)

TRE Map IRows Tt evel of 5200 hazars 1 pecpe (S B RAZIM 3ENg) ¥ our M00d Sefenses afE Sresched M fenIn
IDCREAL, 1or 3 ANgE OF XONINSS. THE MAZIY NING JEDENTS IN UM Ceoth aNd veidCty of 0ogwater, INa marmuT
VINES OF TheTe ATE 330 Mageed.

g o smuimed aoechc Eacn preach oy been madeied
Ingvidually and Tie feIUlE COMDNES IO Creste BV3 mag. MULDie Dreaches, O ComEnations of breaches, dfferent
sSzeq bl surges or fo0d Tows may 31 give afferent resuts,

The mMap Cely CONTGErs The Consequentces of 3 DFedch, 1 0ces NOL make BNy 3IUMPICH MDOUt e IXAIN00Y 3T 8
breach occuring. The Tkeifcod of 3 BrRaCn OCCUmng =il Jepend on 3 numier of dferent A0S, RCUGNG the
na of the crfences M the Srea. A Rreach 's €33 Tkery whers cefences are of 3 good stanidard

Lot Pan D 7Y
S et ] ee= [ oo Trhe map it bazed on
Smtweer 3 Y we I8 m am.am B t3.10
(Dmrge B Torm) &
Satweer ! = gre 28 - fm-13 - o
Cargr b Vo) - 10-22 - 1a.zs
Crwaw tae 2T . 2
- Dmnge Er A%y - = - Fre
Zaensrio Toenaria but a rak of Sreaching remans.
b Lo year 06 Annual :1215;1:"
Chance

Gmvarm Troeres s I8 KO0 S04 demasmny Tabyie oals cest S b op B 0 pat Teie A BT fesand rireced Wobie W63 Ser frstes SR gad T8y oan|

Environment
WV Agency

Lincotnshire and Northamptonshire
Tidal Breaching Hazard
Mapping

Wiz Cantec on TV amiaecrmyg

e e ]
T 7 T Bl ) T e e T A8

o >
ot a8

11



Max Hazard

—

L5

e -
'y
et .

s

} pies

L e -
s L

|Max Velocity

.‘-‘.l‘ - s —

* Modsllsd Breach L

Wax Hazard
o R = Paapia  FEITN
Lass Tan 0 7Y
N Cuoer facarty
Betsear O and 138
(Dmege br Gamm,

Batwaar | X a2 D
d Dunger tor Viowt)

Cowarm T 23
S ke ALy

May 20

F&W

This map shows e level of fiood hazand 1o pecpe [¢ded a hazard rating) ¥ our food de‘emces are Dreacmed Bt Cetan
ocatons, for @ rangs 0f stenancs. The Nazamd ratng Jepencs on the deoth and veiocty of Socowaler, ang marmu=
Ve Of Svess ate 35O mapped,

Environment
W Agency

The map = based On COMDUter modeting ©f Pmuistes Bresches St speciic wostions, Each breach has teen
Indvidualty znd e "ESUts combned 20 freate N2 mas Muitole breaches, ciher combinations of breaches, dffersnt
sa=c tidal surpes or Tood Tows may 2l give dfferent recuits,

The mag oy conziders e Conseguences of 2 Dreach, 't 6oes not mate any assumEpton Sbout the Ixsinood of 3
Breach occurring. The fReihcod of a breach occuming wit Sepend on 3 nurber o dferent factors, mOUaRg the
consTuction and conditon of the defences i ihe area. A Breach Is iess likey where de‘ences are of 3 OOd Sandarg,
But 3 X of Creaching rEMans.

Lincolnshire and Northamptonshire
Tidal Breaching Hazard
Mapping

Mg Cacted o= TTESIMIIING

S e s el e § IS e @ et S e
| 2P T i My P KaATE N TR S
Tt K T i T Bk 3 LA

Gmter Craomms e S 000 T e TavTe cetn et 50 pt K 90 e irte Yuv B Vimenant et Wbl 10 har ey g T8y A%

12




4

X

3
At

-

! o

,..
)
Lt
>
|
| h! ;

yorn ot o g

Max Depth

Max Velocity

el

: v~

% Modsiled Braach Locations

D e e

Max Depth {m)

THZ map thews i@ evel 0F 100d hazars 19 peopie (C3ied 3 harara ratng) £ our fiood cefences ane Sreacned ol setan
Beaens, for 3 range of scenares, The hoxad rating Jepenas on the aeptn and veiocty of "cogwater, ang marmus
vanes ¢ Tese 3% 350 matped

The map i bases on computer modeiing of simuiated creaches at soecfic ccations. Excn oreach has pesn modeied
Indwvidual’y and oe results COmDNEd 10 create Tvs mag. Mutipie breaches. ofher carmbinations of breaches, dfferent
=z=g tdal surges or fiood Tows —ay 3 ghve dferent reouts.

The map Oy COMSIGErT I CORSEQUENCES OF 3 breach. 't dCes not makes 3ty 335UMEIon 3bout e IXeircod of 3
treach otcuming. The (keihcod O 3 breadh olcuming afl Gepend On 3 nurDer oF derent faciors, RCIng the
consruction and condition of INe deences N e rea ADresch 'S ‘€33 ey atere Seences e of § {ood standard
tut 3 sk of breaching EWSns.

Gmcarm Drosres e DU S0 TOE Aemacny Dev e el s 70 et o B g T S T Smesant murmd Wi 500 T Twa Fe0gR T ¢ Ty

(1

Lincolnshire and Northamptonshire
Tidal Breaching Hazard
Mapping

Vao Cactes ce T eINCTT

N S WA D TR B BTN RS el A e
W S SpdTV Whray Pla T GOeAST 8 T
P T D
Nt ) W T 3 —tr 4 e T

13




———
" ! 3 i . -
,1,5 e . |Max Hazard Max Depth |Max Velocity
£ ==k -
T_e—-—% T — A R P
iy - A3 o T M i "
s L e fm a1 I‘ =3 i
. 4
3 : l !
Qe i —
e i
a = -
i ',u:“"
i | gt :
" P .v;
oAt
! R
i i’tﬁ%t s
hE) £ v
:t-‘v-"f“’;il"- : 2
il e '
» Lt * : »
_;,:. ’J:-“z., | “t’! :-‘.‘"‘- ’*1‘
‘E.’!‘..‘:_ e g*: = 2‘ t :
:\ g "1 .
it i
4 b
s ~
:
o | 4
- -
3 1 _ ;
S Tme - i — & i -
ok - .‘-‘_ =~ O
\ hw ~ !
< 1 = -h-\"—- :
R, -
- - :
i = > =q ‘
E3F ' )
: as | b ) h=“ ] '} :
— i, e E
* Modeiled Breach LOCAIONS w=em Tz rmap shows T ievel 0f food Razars o pecpe (caled 3 hazarT ratng) T owr flo0d Ge‘emCET are DrEasTed at certan
iocatons for 3 range of scenaros. The fazard atrg depencs or the depth and weiscty of Socawater, and —armu~ LI'IV‘I!'OI’U!IC‘HI
e Bk i Pl TRITE Max Depth (m) Max Velocity {m/s) vBuEs O iEse 3T WS magced ATNCY
L D 7Y . et . av - BN
e vomzat, ] s ] e-e ’ . . . —
E iyt Xty LR KRR S s SRS S
Srbeial Eiand 138 am-am B =3-12 R 56 Sl SpASs Yo S iita W WD, Lincolnshire and Northamptonshire
g ] = =220 tdal surges o fows may 31 give gfferent resuts, g
- Badmmen ! 2% e 2D - . . e kd TI”MI'WHWI’
Cmrger v Vo, o | [REED The map Crry COMIOErS T ConSequUences o 3 DREACh L GOES NGt make any Eren 356 the dofs Mapping
Dot st 20 20+ 28 breach occuming. The IReInod of 8 Breac OTIUMNg wil depend on 8 numBer of dierent facion, NCIuSng the
! e . e . - :nmrmmacanmarhmmnuntAmumiwrmmunﬂlw:mm S P
Sesnana = 2oenario oo but a rist of breaching remans. o e e
Pm May 2018 yoar s Anno e i o vy Sty o .mw-ﬂ:
Chanos Comvarms Draparms b DS70 800 S msany DiySrm cais S U s 20 & e suis Sae 3T Vst UMEneied Vieble st dbar prodler chatgea e I Lt ) o iy S N ks 8 et GG

14




APPENDIX A

RECOMMENDATIONS ON LIMITING FLOOD DAMAGE TO BUILDING

Walls:

Ground Floor:

Doors:

Kitchens:

Construction to first floor level should be carried out with good
quality brickwork. Specification for blockwork should be
checked and only blockwork that does not absorb water should
be used. If possible brickwork should be used instead of
blockwork to first floor level. Construction below DPC should
be carried out with engineering brickwork.

Either precast concrete beams with concrete infill, or concrete
above made up ground should be used. Dense concrete
screeds should be used.

Doors should be solid construction, or plastic should be
considered. Butt hinges should be fitted to allow doors to be
removed and placed in a dry area prior to any flooding.

Install plastic base feet and if possible other plastic items to
reduce damage from low level flooding. Raise fitted ovens as
high as possible.

Electrical Services: Place all of electrical wiring at first floor level and drop wiring

down to sockets at least 1.0 metre above ground level




Sibley, Sally

=y —— mT s e s e e =
From: Richard Wenman <richard@wenmanbuildingdesign.co.uk>
Sent: 01 July 2015 12:27
To: _planningadvice
Subject: FW: FRA Tower Bungalow Hospital Drove Little Sutton H10-0408-15
Attachments: 2015_05_19 FRA Hospital Drove Little Sutton.pdf

Dear Sirs,

Please find attached the requested FRA for planning application H10-0408-15. | trust the application can now bhe
validated.

Many thanks,
Richard Wenman

~ GHDC !
Planning & Development

U odul ZUTs




